This review assesses the effects of interventions applied to prevent endotracheal suction-induced hypoxia. The interventions, regardless of their application times or methods, were reported to significantly reduce suction-induced hypoxia. The conclusions are based on studies that were statistically similar, and do not represent all of the studies selected for inclusion. Therefore, it is possible that the conclusions may not be reliable.
investigated in a study, each intervention was dealt with as an independent study. The standardised mean difference was calculated using either P-values or the t-, F-or chi-squared value for each outcome.
Methods of synthesis
How were the studies combined? Statistically homogeneous studies were combined in meta-analyses (see Other Publications of Related Interest). Separate analyses were performed for the overall effectiveness of the interventions, oxygenation times, and methods of oxygenation. The 95% confidence intervals (CIs) were calculated for the mean effect size (ES). Cohen's criteria were used to assign a magnitude of effect to summary estimates. The studies were also combined narratively, under the three groups above, by stating numbers and percentages of those studies showing a statistically significant result. Patient characteristics, time periods and methods of oxygenation, techniques of applying suction, and indices of hypoxia were discussed and illustrated using descriptive statistics.
How were differences between studies investigated?
Differences between the studies were investigated statistically. The findings were used to determine which studies were included in the meta-analyses. Studies displaying outliers (excessively large or small effect sizes) were excluded until the analysis showed a homogeneous group.
Results of the review
Thirty studies, comprising approximately 633 patients, were included in the review (322 patients were included in the meta analyses).
Sixteen statistically homogeneous study results (out of 30 included studies) found the interventions to be effective at reducing suction-induced hypoxia (ES 0.86, 95% CIs not reported, P=0.0005).
Oxygenation times.
Five statistically homogeneous studies using preoxygenation (out of 12 included studies) were significantly effective at reducing suction-induced hypoxia (ES 0.68, 95% CI: 0.14, 1.21, P=0.01).
Five statistically homogeneous studies using insufflation (out of 13 included studies) were significantly effective (ES -1.59, 95% CI: -2.15, -1.03, P=0.0005), as were 5 statistically homogeneous studies using preoxygenation and postoxygenation (out of 11 included studies) (ES 1.11, 95% CI: 0.75, 1.47, P=0.0005).
There was also one study that used postoxygenation alone, 8 studies that used preoxygenation and insufflation, and 5 studies that used preoxygenation, insufflation and postoxygenation.
Oxygenation methods.
Five statistically homogeneous studies of hyperoxygenation (out of 10 included studies) were significantly effective at reducing suction-induced hypoxia (ES 0.62, 95% CI: 0.23, 1.01, P=0.002).
Seven statistically homogeneous studies using hyperoxygenation in combination with hyperinflation (out of 20 included studies) were significantly effective (ES 1.33, 95% CI: 0.92, 1.73, P=0.0005).
There were also 8 studies that used hyperinflation, and one study that used hyperventilation and hyperinflation.
Authors' conclusions
Interventions used to prevent EndoSIH significantly reduce suction-induced hypoxia, regardless of their application times or methods.
The review had clear inclusion criteria for the outcome and patient group only. The search was limited to one electronic database and reference lists, and the authors did not specify whether any language restrictions were applied; the potential for language and publication bias cannot, therefore, be ruled out. The methods used to select studies for inclusion and abstract the data from the included studies were not reported, hence the possibility of selection bias and reviewer error cannot be assessed. A formal assessment of study quality was not performed, thus it is not possible to comment on the validity of the included studies and how this might have impacted on the results. Details on each of the included studies were tabulated. However, no information on study design was given, which makes it difficult to assess whether the decision to statistically pool the studies was appropriate. The authors did not explore possible reasons for heterogeneity found in the studies excluded from the meta-analyses. In addition, they did not address, through adjustment, the fact that results included in the analysis were from the same studies and were therefore likely to be correlated.
